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WEED CONTROL IN CEREALS 
By G. R. W. MEADLY, Officer-in-Charge, Weeds and Seeds Branch 
WITH seeding almost completed, it is appropriate to review our knowledge of weed control methods in order to undertake any necessary planning. Although 
cultural operations provide the first line of attack in the control of weeds in cereals, 
chemicals are playing a very important and increasing part. The principles under-
lying cultural methods, including prevention from seeding and exhausting dormant 
seed reserves in the soil, are well known and it is intended to devote this article 
largely to the use of chemicals as herbicides, along with the various implications. 
The first experimental work with 
hormone-like chemicals was carried out in 
Western Australia ten years ago, when, at 
Wongan Hills the yield of a wheat crop 
on light land was increased from 8.5 to 
13.2 bushels per acre by controlling a 
heavy infestation of wild turnip with 4 oz. 
acid equivalent of 2,4-D per acre. During 
the intervening ten years there has been 
rapid development in this field and in 
1959 approaching one half million acres 
of cereals were sprayed with 2,4-D and 
MCPA. Aircraft were employed for the 
treatment of about three quarters of this 
area. 
The first equipment used was a boom 
fitted with low-volume nozzles spaced at 
about 15 in. centres. Apart from some 
nozzle refinements and improvements in 
the boom supports there has been little 
change in this type of equipment in recent 
years. The boom length most frequently 
used is 30 ft. 
With a view to reducing cost of 
construction and also to overcome the 
cumbersome nature of a lengthy boom, 
various types of single and multiple nozzle 
jets have been designed. Several of these 
have been subjected to comparative tests 
for the control of wild radish in cereals. 
Providing wind conditions are favourable 
for spraying and close attention is given 
to pressure and prevention of blocking of 
the nozzle aperture, most of these units 
have given satisfactory results. It is 
understandable that they are not as pre-
cise as a boom, however, and can quite 
easily give strip effects if these details are 
neglected. 
Aerial application has the advantage of 
speed, the capacity to handle boggy situa-
tions, and freedom from the risk of 
mechanical damage to the crop. The re-
action of farmers to this method is shown 
by the fact that more than 300,000 acres 
of ceraals were sprayed from the air for 
weed control during 1959. When this 
method was first used in Western Aus-
tralia some 1£ to 2 gallons of solution was 
applied per acre. With a view to reducing 
cost of application this volume has been 
reduced steadily until now most of the 
spraying is done with one half-gallon of 
solution per acre. Trials undertaken and 
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Fig. 1—The effectiveness of spray control of wild radish Is Illustrated by this photograph. Note the dense growth 
of wild radish on an unsprayed strip in a crop near Northam 
field observations made by the Department 
have shown that, providing the boom is 
properly designed, and consideration is 
given to conditions at the time of applica-
tion, there is no greater risk of having 
unsatisfactory results with one half-gallon 
than with 1£ to 2 gallons per acre. 
Wild turnip is the most susceptible of 
our crop weeds. Four ounces acid equival-
e n t of any formulation per acre is usually 
adequate. 
Wild radish and wild mustard are some-
what more resistant than wild turnip. 
Under favourable conditions, good prac-
tical control has been obtained with 4 oz. 
acid equivalent 2,4-D ester or 6 oz. 2,4-D 
amine or MCPA per acre. When complete 
control is the objective, 6 oz. 2,4-D ester 
is recommended which could reasonably 
be increased to 8 oz. if conditions are 
likely to affect the reaction of the weed, 
particularly if application is being made 
by aircraft. 
Despite the testing of a wide range of new 
herbicides no positive method for the con-
trol of doublegee can yet be advanced. On 
occasions, particularly in the Northern 
wheatbelt, 6 oz. acid equivalent of 2,4-D 
ester per acre has severely checked the 
weed when growing in a crop, but varying 
degrees of seed setting have followed. 
SafTron thistle growing In a cereal crop 
can be controlled satisfactorily with 8 oz. 
acid equivalent per acre of 2,4-D ester or 
12 oz. of amine. Under pasture conditions 
higher rates are usually necessary. 
Last season, many inquiries were re-
ceived concerning crops heavily infested 
with capeweed. This plant is fairly resist-
ant to the hormone-like herbicides, but if 
farmers considered spraying was essential, 
rates suggested were 12 oz. 2,4-D amine per 
acre for oats, and 12 oz. of 2,4-D ester for 
wheat. These treatments killed many of 
the smaller plants and checked the growth 
of the remainder. 
Many farmers have the misconception 
that weeds should not be sprayed until 
they have commenced flowering. This is 
certainly not the case and the earlier they 
are treated, bearing in mind the "safe 
stage" of the crop, the more advantageous 
the operations are likely to be. They are 
usually more susceptible when small and 
are also given less time to compete with 
the crop. 
Plants are more readily killed when 
making active growth and some poor 
results have been traced to spraying being 
carried out when the weeds have been 
checked by dry or even water-logged con-
ditions. Extended periods of low tempera-
tures have also influenced results. 
CROP TOLERANCE 
Although there is a relatively high 
degree of selectivity in the case of 
hormone-like herbicides applied to weeds 
in cereals, the crop, by no means, has 
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absolute resistance and the risk is far 
greater with legumes including clovers, 
medics and lupins. 
Research has been undertaken in this 
State, firstly to ascertain the stage at 
which the crop is least likely to be affected 
by the chemical and secondly the maxi-
mum dosage tolerated by the different 
cereals. 
It is generally accepted that the "safe 
period" for spraying cereals with hormone-
like herbicides is after the plants are stool-
ing freely (usually 6 to 8 in. high) and 
before the "boot" stage when the head 
first becomes apparent as a swelling at 
the base of the leaf sheath. 
With controlled experiments, no signi-
ficant reduction in yield has resulted 
from spraying at this stage even with 
rates considerably higher than those 
normally used. There is some variation 
in the tolerance of wheat varieties and 
wheat is generally more resistant than 
oats with barley intermediate. During the 
past season in particular however, mal-
formed heads appeared in many crops 
sprayed with 2,4-D. The following com-
ments are based on the examination of a 
number of affected areas and also speci-
mens received. 
It would appear that a greater number 
of crops were affected in 1959 than in 
previous seasons. 
Malformation. 
The presence of a high proportion of 
malformed heads was usually associated 
with early spraying before stooling had 
progressed to any extent. 
Abnormalities followed applications with 
both ground equipment and aircraft. One 
half-gallon of solution per acre did not 
appear to be more critical than one gallon 
when applied from the air. 
Symptoms of frost damage are very 
similar to some manifestations of 2,4-D 
effect and this has caused some confusion. 
It is known that reaction to 2,4-D is in-
fluenced by various factors including soil 
moisture, temperature, fertilisers and soil 
type and it is quite possible that frosts, 
besides causing direct injury, have, at 
times, accentuated the effects of 2,4-D. 
The most frequent symptom has been 
an irregular disposition of the spikelets as 
opposed to the normal series of rows. Many 
of the spikelets are obtusely angled from 
the rhachis causing "scatter heads." At 
times there are gaps in the spikelets result-
ing in interrupted heads and various forms 
of curvature occur in the stems, leaves 
and heads. 
Where spikelets are missing, obviously 
the yield is affected but in the case of 
"scatter heads" a high proportion of grain 
is formed and satisfactory yields could be 
expected. 
Trials with 2,4-D and related herbicides 
at Wongan Hills Research Station showed 
varying degrees of malformation depend-
ing on the formulation and rate of appli-
cation. Abnormalities were not apparent 
on control plots and presumably frost was 
Fig. 2—A wheat crop containing wild radish at the growth stage suitable for spraying 
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Fig. 3—A normal doublegee plant on the right, compared with a plant affected by 2.4-D. Although the sprayed 
plant has received a check In growth, and the characteristic swelling Is present, It has not been killed 
not a factor. Yields from these plots are 
being compared. 
Farmers are generally agreed that any 
reduction in yield would be less than that 
caused by competition from weeds if 
spraying had not taken place. 
Dark Colouring. 
Reports have been received of dark 
strips becoming apparent in wheat crops 
nearing maturity. Some farmers have 
associated this condition with the aerial 
application of herbicides and, in particu-
lar, very low volumes (one quart per acre) 
or the use of oil as a carrier for the 2,4-D. 
The dark colour is manifest in both the 
straw and the heads but does not appear 
to be linked with growth abnormalities. 
We have not been able to draw any con-
clusions from the few cases examined and 
would like to hear from farmers concern-
ing any experiences of this nature. 
Clover and Medics. 
Some detailed work has been done on 
the tolerence of Dwalganup subterranean 
clover to hormone-like herbicides. The 
lethal dose for this plant is relatively 
high, but small amounts, particularly of 
2,4-D ester will delay flowering to the 
extent of being critical in the season of 
sowing. Recommendations for crops under-
sown with clovers may be summarised as 
follows:— 
Wild turnip is controlled by 4 oz. acid 
equivalent per acre of MCPA and 2,4-D 
amine. When this is the only weed con-
cerned one of these formulations should 
be used. 
Although the most effective chemical for 
the control of wild radish and mustard, 
under normal circumstances, 2,4-D ester 
is not recommended for spraying these 
weeds in a crop undersown with subter-
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Fig. 4—Malformed heads of wheat resulting from crop spraying with 2,4-D. The generally-accepted "safe period" 
for spraying cereals Is after the plants are stoollng freely but before the "boot" stage 
Pig. 5—Aerial spraying for weed control 
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ranean clover. Six to eight ounces acid 
equivalent per acre of 2,4-D amine or 
MCPA should be used, the MCPA being 
preferable if the clover plants are un-
thrifty. 
This recommendation would also gen-
erally apply in the case of a crop sown on 
old clover land. When a substantial re-
generation from dormant seeds can be 
expected, however, the stand is unlikely to 
be affected appreciably by four or even six 
ounces acid equivalent of ester per acre, 
which could well be used if a crop is badly 
infested or conditions are not favourable 
for weed control with growth regulators. 
These recommendations apply when 
spraying is undertaken at the growth 
stage of minimum risk to the cereal. The 
clover plants are then usually about four 
inches across and have passed the very 
sensitive seedling stage. 
Similar work has not been undertakin 
with barrel medic and lupins but the 
medics are known to be even more sus-
ceptible than the true clovers and lupins 
also have little tolerance. 
Besides the possibility of affecting plants 
growing in association with the crop being 
sprayed there is always the risk of causing 
damage to susceptible species in the 
vicinity of operations. In most cases where 
damage has occurred, spray drift rather 
than volatility has been responsible. 
Ground spraying carried out when an 
appreciable wind is blowing in the direc-
tion of the sensitive plants can cause 
trouble but most instances of damage have 
been related to aerial application. 
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